Abstract: Agriculture is the dominant economic activity and the primary source of livelihoods for Bahir Dar city peri-urban farm households. However, due to urbanization, farmers have been forced to be displaced from their farm landholding system. This article examines determinants of households' livelihood strategy choices and impact analysis of urbanization of Bahir Dar city on peri-urban households' livelihood strategies. A stratified sampling technique was employed to select 310 households for primary data collection. The data were subjected to both descriptive and econometric techniques of analysis. Multinomial logit regression analysis was used to identify determinates of households' livelihood strategy choice and propensity score matching (PSM) to examine the impact of urbanization on households' livelihood strategy. From PSM analysis, the effect of displacement on households' livelihood outcome has a negative difference of −0.118316729 as compared to non-displacement. From the total respondents, 216 (69.67%) households depend solely on farm work selfemployment strategy, 54 (17.42%) respondents participate in non-farm self-employment strategy, 10 (3.23%) respondents participate in informal wage work strategy, and 30 (9.68%) respondents participate in formal wage strategies. Multinomial logit regression shows that households' livelihood choice was positively and significantly influenced by household age, household education level, and dependency ratio at 10% 
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PUBLIC INTEREST STATEMENT
The world population has continued predominantly urban, and the world has gone through a process of rapid urbanization over the past six decades. In 1950, more than 70% of the people worldwide were subsisted in rural settlements and less than one-third in urban settlements. In 2014, 54% of the world's population was urban. The urban population is expected to continue to grow. Levels of urbanization vary significantly across regions. In 2014, high levels of urbanization, at or above 80%, characterized Latin America and Northern America and Africa in contrast, remain mostly rural, with 40% and 48% of their respective populations living in urban areas. Urbanization in Africa and Ethiopia from 1950 to 2005 grew from 14.5 to 37.9 and 4.6 to 16.1, respectively. Urbanization in Ethiopia is very low compared to Africa, but the annual rate of change within this period is 1.72 and 2.32%, respectively.
Introduction
The process of urbanization is a worldwide phenomenon recorded in the history of all urban centers and has been estimated before the beginning of the nineteenth century. It started with the earliest human civilization of Babylonians (Fransen, Kassahun, & van Dijk, 2010) . At the macro level, urbanization is defined as the increase in the concentration of population in urban areas both relatively and absolutely (Fazal, 2000; Kasa, Zeleke, Alemu, Hagos, & Heinimann, 2011) . At the same time, urbanization is also referred to as the increasing share of a nation's population living in urban areas. Often, urbanization is the result of net rural to urban migration. The level of urbanization is the share itself, and the rate of urbanization is the rate at which that share is changing (Satterthwaite, McGranahan, & Tacoli, 2010) . The demographic and economic expansions of cities, through processes such as migration and industrialization, tend to be accompanied by spatial expansion, resulting in encroachments by cities upon adjacent peri-urban areas (Gullette, Thebpanya, & Singto, 2017; Oduro, Adamtey, & Ocloo, 2015) . This process is the outcome of social, economic, and political developments that lead to urban concentration and growth of large cities, changes in land use, and transformation from rural to metropolitan pattern of organization and government. Hence, urbanization affects all spheres of human life of both rural and urban setting (Naab, Dinye, & Kasanga, 2013; Pauchard, Aguayo, Peña, & Urrutia, 2006) . Ethiopia is the second most populous country of the African continent next to Nigeria and is one of the least urbanized countries in the world (Adam, 2014 (Adam, , 2016 . Ethiopia stands out as a country that is both rapidly urbanizing and particularly impoverished. The share of the population living in cities has increased from an estimated 7.1% in 1994 (Schmidt & Kedir, 2009 ) to 16% in 2008 (Abebe, 2006 and is expected to reach 60% by 2040 at the current annual growth rate of 3.5% (Desa, 2014) . So, the next three decades are the ones in which Ethiopia will be building its cities with which it may then have to live for many generations. Ethiopia faces this daunting task as one of the poorest countries on earth, with a per capita GDP of less than US$600-far below the 2014 average in sub-Saharan Africa (excluding South Africa) of US$1699 (Schmidt & Kedir, 2009 ). However, given the 2.73% total annual population growth rate, high rate of in-migration to towns, and increase in the number of urban centers, the rate of urbanization is increasing at a rate of 4.4% (Tadesse & Headey, 2010) . Furthermore, the country's urban population is expected to grow on average by 3.98%, and by 2050, about 42.1% of the total population is expected to be inhabited in urban centers (Tessema, 2017; Un-habitat, 2010) .
Urbanization in Bahir Dar city is in a state of rapid horizontal expansion. It increased from 1957 to 2009 at an average growth rate of about 31% (88 ha/year) (Haregeweyn, Fikadu, Tsunekawa, Tsubo, & Meshesha, 2012 ). This will have far-reaching ecological, socio-economic, and environmental consequences, especially to the urban fringe areas. Particularly, the main challenge of the urbanization process in the study area is the rapid conversion of a large amount of prime agricultural land to urban land uses (mostly residential construction) in the peri-urban areas. It can affect the unavailability of prime agricultural land and consequently exposes for low agricultural productivity and low standard of living (Francis, 2013; Shishay, 2011) . This trend will exacerbate further expropriation of farm households and may lead to food insecurity and social instability in the surrounding areas. Policies that ensure a just and equitable compensation for such expropriated farmers still remain necessary (Z. . Hence, a better understanding of the spatial and temporal dynamics of urban growth and its impact on the small-scale farmer's life in the study area will be required. Currently, Bahir Dar expands dramatically, and the demand of land for urban development program increases rapidly with non-existent urbanization process. In response to these, the government is taking large tracts from peri-urban areas. As a result, large numbers of local landholders who mainly engage in agricultural activity for their livelihood have been forced to lose their land rights (Achamyeleh, 2014) . Therefore, this condition indicates the researchers to perform the research on determinants of households' livelihood strategy choices and impact analysis of urbanization of Bahir Dar city on peri-urban households' livelihood strategies.
Review of related literature

Pattern and trend of urban growth in Ethiopia
Ethiopia is currently of the least urbanized countries in the world even Africa. Less than one person in five is a city or town dweller. However, the rate of at which the countries urban areas the growing are among the highest in Africa. Many social, economic, and environmental problems have accomplice urbanization in Ethiopia and have been ignored for too long (Kebbede, 2017) . The people residing in urban areas also increasing from 4-3 million in 1987 to 7-4 million in 1994, which is estimated to have already reached 10-6 million in the year 2003 and projected to reach 20 million by the year 2020 (Kasa et al., 2011 ) (see Figure 1 ).
Impacts of urbanization
As activities develop, effects can include a dramatic increase and change in costs often pricing the local working class out of the market including such functionality as employs of the local municipalities (Tessema, 2017) . Urban problems along with infrastructure developments are also fueling suburbanization trends in developing nations through the trends for core cities inside nations tend to continue to become ever denser (Glaeser & Steinberg, 2017) (Figure 2 ).
Peri-urban areas surrounding the urban areas are characterized as one of the most vulnerable geographic areas for the risk subjected to farmland loss in the expansion of urbanization that makes farmers loss of livelihood assets (B. B. . The expansion of urban areas over natural resources and agro productive system has been a characteristic process which has resulted in the emergence of new landscapes with mixed urban and rural features (Satterthwaite et al., 2010) .
Research methodology
Description of the study area
Bahir Dar city has a long history dated back to at least the sixteenth or seventeenth century and at this moment the capital of Amhara National Regional State (ANRS) which is located on the southern shore of Lake Tana, the source of Blue Nile (Abay) river in the northwestern part of Ethiopia (see Figure 3) . A global position of the city is between 15.620 N latitude and 37.420 E longitude and enjoys the tropical type of climate with an average annual temperature of 19.60°C, and the average elevation of the city is estimated 1,801 m above sea level. (Eastwood & Lipton, 2011) .
Topographically, the city lies on a flat surface with almost no slope gradient except for small increases in elevation in the eastern and western peripheries. The city is distinctly known for its wide avenues lined with palm trees and a variety of colorful flowers (Daniel, 2011; Haregeweyn et al., 2012) . Bahir Dar city is one of the fastest-growing urban centers in Ethiopia both demographically and spatially. The amount of land demanded for different urban development purposes is increasing every year. Based on CSA, in 1994 (96,140) and 2007 (220, 344) (CSA, 2007) and according to ANRS bureau of finance and economic development in 2014 estimated (297,749) the data reveals that within 20 years the population of Figure 2 . Conceptual framework for the analysis of Bahir Dar city peri-urban household livelihoods. Source: Adopted from DFID's sustainable livelihood framework (DfID, UK, 1999) and sustainable rural livelihood framework (Tuyen, Lim, Cameron, & Huong, 2014) . the city has increased by more than 200,000 people and interims of physical size an overlay of Bahir Dar administrative boundaries increase with an annual increment of 31%, from 279 ha in 1957 to 4,830 ha in 2009 (Haregeweyn et al., 2012) , built-up areas increased as a result of horizontal expansion.
Data types and source
In order to attain the objectives of this research, all required data were collected from both primary and secondary data sources. The study was conducted primary data sources from sample households using a pre-tested structured questionnaire by applying face-to-face interview to reduce nonresponse rate and incompleteness of data. Secondary data were collected from published and unpublished materials including websites.
Sample size and sampling techniques
Bahir Dar city is surrounded by four peri-urban Kebeles, such as "Weramit", "Zenzelima", "Addis Alem", and "Woreb Kola". The choice of sampling technique (probability or non-probability) depends on the purpose of the study. So, the objective of this study is to estimate households' solid waste generation and management behavior in the case of Bahir Dar city. For such a quantitative research, a probability sampling technique is appropriate as compared to non-probability sampling technique because it gives equal chance of being interviewed for every sample household. From different techniques of probability sampling for this study, two-stage sampling was used.
First stage: Selection of Sample gotes
From the existing four Kebeles, a total of four gotes (smallest administrative units in rural Kebeles) were selected randomly by applying Lottery method as a sample, i.e., one gote from each kebele, since each kebele has more or less equal gotes. To select the sample gotes, first the existing subkebele gotes make sample frame.
Second stage: Selection of households
Sample households are the main primary data sources of this study. But determining the research sample size is a function of different factors like resource, time, the purpose of the study, characteristics of the population, etc. So, to determine the sample size, we used scientific formula, and a critical component of sample size formulas is the estimation of variance in the primary variables of interest in the study (Cochran, 1977) . For categorical dependent variable, 5% margin of error is acceptable, and for continuous dependent variable, 3% margin of error is acceptable (Krejcie & Morgan, 1970) . The formula that we used for determining sample size is the following formula adopted from Israel (1992) .
where n = minimum required sample size, N = population size, and e = level of precision.
Therefore, based on the above-specified formula, the required sample size becomes:
Stand on this, a total sample of 310 households from which 149 displaced and the remaining 161 nondisplaced (control group) were selected randomly from generated strata sampling frame from roasters of each kebele administration office proportional to the displaced sample size (see Table 1 ).
Method of the data analysis
Quantitative and qualitative data gathered through different tools were processed both manually and electronically (propensity score matching (PSM) and binary logit model) and were used to analyze the determinants of peri-urban households' livelihood choice and urbanization impact on households' livelihood. Quantitative data that were collected from sample households should be processed and analyzed using data analysis statistical software STATA version 13. These were done after appropriate coding, edited, and register of collected data and then enter the data into STATA software. The findings from the analysis were presented by using descriptive statistics (quantitative methods) which includes mean, frequency distribution tables, percentages, and standard deviation methods. Finally, conclusion and recommendation were formulated based on findings.
Impact assessment
In determining the impact of an intervention, an impact assessment must estimate the counterfactual; that is, what would have happened had the intervention or program never taken place or what otherwise would have been. To determine the counterfactual, it is essential to net out the effect of the intervention from other factors. This is accomplished through the use of control groups which are compared with the treatment group. The choice of a good counterfactual is therefore crucial in impact assessment. PSM is an alternative method to estimate the effect of receiving treatment when the random assignment of treatments to subjects is not feasible. The PSM method compares the outcome of a treated observation with the outcomes of comparable non-treated observations. To match the treated with the non-treated, we have to choose a matching algorithm. Hence, the success of PSM hinges critically on the data available, as well as the variables used for matching (Diaz & Handa, 2004) . As a program evaluation technique, PSM is based on the idea of comparing the outcomes of program participants with the outcomes of "equivalent" non-participants. The estimated propensity score (PS), for subject e (Xi), (i = 1 … N) is the conditional probability of being assigned to a particular treatment given a vector of observed covariates Xi (Rosenbaum & Rubin, 1983 ):
where
• Zi = 1 for treatment; Zi = 0 for control; Xi = the vector of observed covariates for the i th subject.
The PS is a probability, and it ranges in values from 0 to 1. Thus, if PSM was used in a randomized experiment comparing two groups, then the PS for each participant in the study would be 0.50. This is because each participant would be randomly assigned to either the treatment or the control group with a 50% probability. This study designs there is no randomization, such as in a quasiexperimental design, and the PS must be estimated. PS values are dependent on a vector of observed covariates that are associated with the receipt of treatment.
In this study, PSM was used to evaluate the impact of urbanization on livelihood outcomes of the peripheral farming community. If Y 1 denotes the potential outcome conditional on participation and Y 0 denotes the potential outcome conditional on nonparticipation; the impact of the program is given by:
Estimating the propensity score (PS)
The PS is defined as the conditional probability of receiving a treatment given pretreatment characteristics (Rosenbaum & Rubin, 1983) . The PSs were computed using binary logit regression models given as:
is the indicator of exposure to treatment characteristics (dependent variable). That is, D = 1, if exposed to treatment (displaced) and D = 0 if not exposed to treatment;
• X is the multidimensional vector of observed characteristics (explanatory variables).
ii. Matching the unit using the propensity score
After the PS is estimated and the score computed for each unit, the next step is the actual matching. In this study, we use the nearest neighbor score of similar individuals in the treated and control groups to construct the counterfactual outcome. So, the nearest neighbor matching method was used to match in this study. One major advantage of this approach is the lower variance which is achieved because more information is used as compared to others (Appendix). The matching estimator is given as: M stands for the nearest neighbor matching, and the number of units in the treated group is denoted byN T . One of the major advantages of this method is that the absolute difference between the estimated PSs for the control and treatment groups is minimized.
iii. Estimating the impact (average treatment effect on the treated)
The matched sample was used to compute the average treatment effect for the treated (impact).
It is estimated as follows:
where D = 1 denotes the program participation (displaced) and Χ is a set of conditioning variables on which the subjects were matched. Equation 7 would have been easy to estimate except for the equation Ε (Y0 | D = 1, X). This is the mean of the counterfactual and denotes what the outcome would have been among participants had they not participated in the program (non-displaced).
Given that the conditional independence assumption and the common support assumption holds, then we estimate the mean effect of the treatment through the mean difference in the outcomes of the matched pairs:
A weighted average of all displaced outcome variables is subtracted from every non-displaced outcome variable.
and W ij ¼ weights.
Multinomial logit model specification
When there is a dependent variable with more than two alternatives among which the decisionmaker has to choose (i.e., unordered qualitative variables). For this study, therefore, a multinomial logit model makes it possible to analyze factors influencing of households' livelihood strategy choices in the context of multiple choices. Following Greene (2003) , suppose for thei th respondent faced with j choices, we specify the utility choice j as:
If the respondent makes choice j in particular, then we assume that U ij is the maximum among the j utilities. So the statistical model is derived by the probability that choice j is made, which is PrðU ij > U ik Þ for all other k Þ j where U ij is the utility to the i th respondent form livelihood strategy j U ik the utility to the i th respondent from livelihood strategy k if the household make the most its utility defined over income comprehensions, then the household's choice is simply an optimal allocation of its asset bequest to choose livelihood that makes the best use of its utility (Brown & Brown et al., 2006) . Thus, the i th household's decision can, therefore, be modeled as maximizing the predictable utility by choosing the i th livelihood strategy among J discrete livelihood strategies, i.e.:
In general, for an outcome variable with J groups, let the J th livelihood strategy that the i th household chooses to maximize its utility could take the value 1 if the i th household chooses J th livelihood strategy and 0 otherwise. The probability that a household with characteristics x chooses livelihood strategy j, p ij is modeled as:
With the requirement that ∑ j j¼0 p ij ¼ 1 for any i where
• P ij = probability in place of the i th respondent's chance of falling into group j
• X = predictors of response probabilities (Table 2) • β j ¼ Covariate effects specific to j th response category with the first category as the reference.
Proper standardization that eliminates an indeterminacy in the model is to assume that β 1 = 0 (this rise is because probabilities sum to 1, so only J parameter vectors are desirable to determine the J +1 probabilities) (Galab et al., 2002 ) so that exp (x i β 1 ) = 1. Suggesting that the generalized Equation (11) is equal to:
where y = A polychromous result variable with groups coded from 0, J.
Note: The probability of P i1 is derived from the constraint that the J probabilities sum to 1. That is, ∑ P ij ¼ 1.
Result
PSM, multinomial logit, and binary logit econometric models were employed to analyze whether there is a significant difference between displaced and non-displaced in terms of livelihood outcome and livelihood strategy choice of displaced farming community measured in weighted average livelihood outcome strategy. The result given in Table 3 shows that there is a statistically significant difference between displaced and non-displaced in terms of household land size, education of working member, household size, and the total value of the current productive asset and were significant at 1%, while male working member and dependency ratio are significant at 10% probability level. In addition, the result also revealed that there is no statisticallysignificant difference between displaced and non-displaced in terms of land per adult and group membership. Non-displaced households on average have 57.1% and 16.05% higher in landholding size and dependency ratio than those of the displaced household, respectively, and in contrast to the non-displaced sampled households, displaced households have large numbers of household size, large number of male working members, better level of work education, and larger value of current total productive asset.
The descriptive analysis of Pearson's chi-square proportion difference test between displaced and non-displaced for categorical variables (Table 4) shows that there is a significant difference between displaced and non-displaced in terms of household head education level at 10% levels of significance in addition to the total sampled households, and 61%, 21%, 11%, and 7% are illiterate, primary, junior, and secondary and above, respectively. This implies that household education has an effect on livelihood outcome difference. However, there is no significant difference between displaced and non-displaced in sex.
Estimation of propensity scores
The binary logit regression model was employed to estimate PSs for matching displaced household with control or non-displaced households. For estimating PSs only those variables which affect both the likelihood of displacement and the outcomes of interest were included.
The pseudo-R 2 value 0.2501 shows that the competing households do not have many distinct characteristics overall, so finding a good match between the treated and non-treated households becomes easier. The maximum likelihood estimate of the logit regression model result (Table 5) shows that displacement status has been significantly and negatively affected by household land size, education of household head, male working number, and dependent ratio and was significant at 1% significance level (P <0.001), and it is positively affected by working education, household size, and total value of the current productive asset which are significant at equally 1% significant level. Meaning those peri-urban farming communities who displaced due to urban expansion, have better work educational member in the household being engage in the formal wage work employment, this would have positively influenced for sustainable livelihood outcome. Similarly, households having larger family sizes have excess labor to participate in income-generating activities. 
Impacts of displacement on peri-urban households
This section presents evidence whether the displacement has brought significant changes in the livelihood outcome of the peri-urban farming communities. After controlling for other characteristics, the PSM model using the nearest neighbor matching estimator result indicates ( Table 6 ) that there is an insignificant difference in livelihood outcome of displaced farming community by −0.118316729 as compared to the non-displaced farming community. Table 7 describes the number of households in the past and current livelihood strategy choice. Concurrently, the number of households predominantly who pursue non-farm self-employment and informal and formal wage work livelihood strategies considerably increased. This means that comparatively there was a more profound transition from the farm work-based strategy to the non-farm-based (B, C, and D) strategies among the displaced households than non-displaced households. This suggests that the loss of farmland may have a considerable effect on the choice of household livelihood strategy. From the total 310 sample respondents, 216 (69.67%) households depend solely on farm work self-employment strategy (crop, plant, and animal production), 54 (17.42%) respondents participate in non-farm self-employment strategy (sale of wood or charcoal, stone, weaving, pottery, metal works, sale of local drinks, small business venture/shop, etc.), 10 (3.23%) respondents participate in informal wage work strategy (without a formal labor contract mainly daily laborer), and 30 (9.68%) respondents participate in formal wage strategies (with a formal labor contract mainly guard and office work). Based on this survey result, we can conclude that most of the periurban area households predominantly engaged only in farming activities rather than the other livelihood strategies. Table 8 describes the number of households in the past and current livelihood activity choice.
Household livelihood strategies
In general, whole sample, the number of households who pursue 2-8 livelihood strategy activities considerably increased. Comparatively, there was a more profound transition from farm works only to the other diversified activity choices (2-8) among the displaced households than that among the non-displaced households. This also suggests that the loss of farmland may have a considerable effect on the choice of household livelihood strategies. Table 9 presents livelihood income distribution under various types of livelihood strategies. The mean livelihood income of the displaced household was less than a non-displaced household on average by 333.17 ETB.
Further disintegration of income in terms of livelihood strategy, the non-displaced household had greater annual income source in self-employed farm work and formal wage work by 7540.1 and 425.22 ETB, respectively. In contrast to non-displaced, displaced households had greater income in self-employed non-farm and informal wage work by 6597.16 and 969.1 ETB, respectively. In general, farm work and formal wage work were more lucrative livelihood strategies for the non-displaced household. Whereas non-farm self-employment and informal wage work are more lucrative livelihood strategies for displaced household. This indicates that displacement status has an effect on the change of livelihood strategy income source.
In contrast, the mean values of livelihood outcomes of the displaced household were lower than nondisplaced household. Moreover, the mean livelihood outcomes in relation to livelihood strategies of the whole sampled household and farm work self-employment were the the greatest share over other strategies (Table 10 ). This suggests that there are some significant disparities in livelihood strategy between displaced and non-displaced households. This is because land size/loss and farm work selfemployment strategy are interchangeable each other.
About 69.68% of the sampled household pursued farm work (strategy A) as the main livelihood strategy. Those households mainly cultivate maize, sorghum, and teff as a source of food supply and plant (chat, eucalyptus tree, mango, and avocado) also raring animal (sheep, goat and hen) as the main source of cash income. From the total sample, 17% of the participants depended on (Group B) strategies as their main livelihood strategy which included handcrafts, sale of wood or charcoal, sale of stone, small-scale trade, etc. Households pursuing livelihood (C) mainly derived income from manual labor jobs. The common kinds of such jobs were daily laborer. Such jobs typically offered low and unstable income, without formal labor contracts. About 9.7% of the samples from the total households depended on (Group D) strategy as their main livelihood strategy which is formal wage work strategy. Source: own survey result (2017). Note: A = farm work self-employment; B =non-farm self-employment; C = informal wage work; D = formal wage work strategy. Source: own survey result (2017).
A = farm work self-employment; B =non-farm self-employment; C = informal wage work; D = formal wage work strategy. Table 11 presents the summary statistics of independent variables for household strategy choice. Households following livelihood A were endowed with higher in farmland per adult, total value of productive asset, group membership, and average household size, but there were less in average education and older age than those in other livelihood strategies.
Households following livelihood strategy B, in terms of household head education and dependency ratio, were higher than all second youngest age next to group C, higher total value of current productive asset next to group A, and least household size of all livelihood strategy group.
Households pursuing livelihood C mainly derived income from manual labor jobs. Those who undertook these groups had below-average education and were younger in age. Smaller in household size, dependency ratio, group membership, and total value of current productive asset of all, household land size in this livelihood group was second to livelihood group A. Moreover, the livelihood outcomes in this group were second lower than those in non-farm-self-employment livelihood groups.
Households pursuing livelihood wage earners were often employees who work in enterprises and factories, state offices, or other organizations (group D). Such jobs often offered stable income, with formal labor contracts. Household size, age, and educations in this livelihood group had higher of all, second younger and second well-educational levels, respectively. This livelihood group is also the third smallest in dependent ratio, household land size, and total value of current productive asset, respectively. Households adopting this strategy received the second highest livelihood outcome. In addition, the average dependency ratios in group A were lower than group B but greater than those in the other groups, and access to credit service was grater only in group B.
Determinate factors of livelihood strategy choices
Multinomial logit analysis results given in Table 12 indicate that selection of each type of livelihood strategy is affected by different factors and at different significance levels by the same factor. It has to be noted that the multinomial logit estimates are reported for three of the four categories of livelihood strategy choice. The first alternative (i.e., selecting farm work) was used as a benchmark alternative against which the choice of the other three alternatives was seen.
Age of household head (head_age)-It influenced positively and significantly the choice of nonfarm self-employment and formal work strategy at less than 10% significant level. This study indicates that those farmers with old age are more likely choice the livelihood strategies into nonfarm self-employment and formal work strategy. This result opposes the prior expectation, in that older household heads participate less in non-farm self-employment and formal wage work activities, and at old age, farm work experience increases with age, consequently. This person has more prospects to maintain jobs in on-farm work than non-farm self-employment and formal work. From the model result, other strategies being kept constant, the probability of a household choice of informal wage work is increased by 1% with a unit change in age.
Head sex (head_sex): It was found that sex had negatively and significantly affected the probability of varying the livelihood strategy into formal work at less than 10% significant level. This result implies that the households headed by the females are less likely to participate in formal wage work strategies as compared to males. A woman in the peri-urban area in search of formal wage work strategies is not traditionally accepted, and most of the societies do not perceive it in a positive angle. Other things keep constant, the likelihood of a household diversifying into formal wage strategy decreased by 2.2% when household head becomes female.
Educational level of household head (head_educ): It was found that this positively and significantly influenced the household choices of non-farm self-employment and formal wage work strategy equally at less than 10% significant level. This finding indicates that those farmers with high educational level are more likely diversify livelihood strategies into non-farm self-employment ***, **, and * are statistically significant at 1%, 5%, and 10% of the significance levels, respectively. Source: own survey result (2017).
and formal wage work than informal wage work strategy. From the model result, the marginal effect reveals the likelihood of a household engage into non-farm self-employment and formal wage work strategy increases by 2.6% and 1%, respectively, for those farmers with more level of education.
Household size (hhs_si): As the model result indicates, the variable household size had positively and significantly influenced the household choices of non-farm self-employment and formal wage work strategy at less than 10% and 5% probability levels, respectively. This finding indicates that those household with high family size are more likely choice livelihood strategies into non-farm self-employment and formal wage work strategy than informal wage work strategy. The marginal effect reveals the likelihood of a household engage into non-farm self-employment and formal wage work strategy increases by 1.9% and 0.7%, respectively, for those farmers with high level of family size.
Dependency ratio (dep_rat): This had negatively and significantly influenced the household choices of formal wage work strategy at less than 10% probability level. This finding indicates that those households with high dependent ratio are more likely choice livelihood strategies into formal wage work than informal wage work and non-farm self-employment strategy. As observed in the study area, the result is inconsistent with the hypothesis. Based on the model result, the marginal effect reveals the likelihood of a household engage into formal wage work strategy decreases by 0.01% for those farmers with a high dependency ratio. In other words, adding 1% can decrease the chance of choosing a formal wage work strategy by the above-mentioned percent.
Household land size (hhslan_size): Thsi was negatively and significantly influenced the probability of livelihood choice into non-farm self-employment, informal wage work, and formal wage work strategy at less than 1%, 10%, and 1% probability levels, respectively. This result implies that farmers with large farm size are less likely to diversify the livelihood strategies into non-farm selfemployment, informal wage work, and formal wage work strategy. From the result, chance of livelihood choice into non-farm self-employment, informal wage work, and formal wage work strategy choice decreases by 20.9%, 1.1%, and 6.1%, respectively, for those farmers with large farm size in a hectare.
Total value of the current productive asset (totval_curprass): It was found that total value of current productive asset positively and significantly affected the livelihood strategy choice into nonfarm self-employment activities at less than 10% probability levels. This result suggests that a household having larger value of current productive asset are more likely to choice the livelihood strategies into non-farm self-employment activities compared to those who had small value productive asset. As keeping other variable constant, likelihood of diversifying the livelihoods choice into non-farm self-employment increases by 0.1% for those farmers with more productive asset.
Access to credit service (acc_creser): It was found that access to credit had negatively and significantly affected the probability of choosing the livelihood into informal and formal wage work equally at less than 10% probability level, respectively. This result implies that the households having an access to credit are less likely to participate in a non-farm self-employment strategy. This is due to most probably households having access to credit help them to engage in formal and informal livelihood strategies. From the model result, the marginal effect reveals the likelihood of a household engage into formal and informal wage work strategy decreases by 1.6% and 5.1%, respectively, for those farmers with more access to credit.
Conclusion and recommendation
Displaced households have a higher level of education and labor force and better value of productive asset than non-displaced households. In contrast, non-displaced have a higher amount of natural capital (land) than displaced households. The PSM estimation result shows that there is insignificant difference between displaced and non-displaced in terms of the main outcome variables, livelihood outcome; however, there is significant difference in terms of human capital, physical capital, and natural capital. Nevertheless, the effect of displacement on household's livelihood outcome has a negative difference −0.118316729 as compared to non-displaced. Results of Rosenbaum bound sensitivity analysis show that treatment effects were sensitive to the hidden biases. This implies that the estimated effect of urban expansion on livelihood outcome was not free of unobserved covariates. Based on the findings of the study, it is possible to suggest the following policy recommendations:
• The negative and significant influence of the variable sex on household livelihood strategy choice considers government and other responsible bodies to design necessary strategies so as to create awareness among the community to participate women equally with men in all development activities.
• The important roles of education in the diversification of livelihood strategies suggest to give due attention in promoting farmers' education through strengthening and establishing both formal and informal types of education as well as expanding technical and vocational schools.
• The significant and positive effect of age on adoption of non-farm self-employment and formal wage work strategies calls policy instruments to build the capacity of rural farm households in the area of non-farm and formal wage strategies in order to enhance their skill to exploit the opportunity sustainably.
• The negative and significant impact of farm size on livelihood diversification suggests concerned bodies to develop appropriate strategies and policies, especially for land resource displaced farmers. It also concerns promoting and creating a positive environment for the emerging livelihood alternatives like non-farm activities. Even very small size of land calls for giving emphasis in agricultural intensification to enhance the productivity of the land.
whether the matching procedure is done "with replacement" or "without replacement". In the former case, non-treated observations can be matched to more than one treated observation, whereas in the latter case, the non-treated are only matched once. If we allow replacement, the quality of the matching will increase and the bias will decrease because it minimizes the distance between the treated unit and the matched comparison units (Dehejia & Wahba, 2002) . In contrast, if the matching occurs without replacement, we run the risk of comparing the outcome of treated observations with units that may be quite different in terms of the propensity score. There is also the possibility that the results are sensitive to the order in which the observations were matched. For these reasons, in this study, we allow for replacement of the non-treated units.
The radius method uses a predetermined distance from the propensity score of the treated household and performs the matching on all the control observations that fall within that neighborhood. This method may yield a better estimate than the nearest neighbor when the closest neighbors are too far away. However, by imposing a tolerance level on the propensity score distance, we run the risk of having a larger variance if fewer matches are made (Caliendo & Kopeinig, 2008) .
Similar to the radius method, we can also match observations through stratification. In this method, the observations are divided into blocks that satisfy the balancing property (similar characteristics across treatment and control observations in each block). The matching is performed with all the observations within the predetermined blocks. You are free to: Share -copy and redistribute the material in any medium or format. Adapt -remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. 
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